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ABSTRACT

To evaluate the effect of dust on the growth and physiological properties of wild mustard (Sinapis
arvensis) and wild barley (Hordeum spontaneum), a greenhouse experiment was conducted in the
Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran during 2016 and 2017. The
experiment was repeated twice in the same greenhouse condition with eight weeks' interval. The
pots were arranged in a completely randomized design with four replications. Analysis of variance
was done as factorial split in time. The factorial combination of two weeds species (wild mustard
and wild barley), and three dust concentrations (0, 750 and 1500 pug m) were as the main factors,
and four harvest times (8 leaves (BBCH-18), beginning of stem elongation (BBCH-30), beginning of
flowering (BBCH-61) and beginning of fruit developing (BBCH-71)) were as the sub-factors.
Results indicated that total fresh and dry weights were reduced with increasing the amount of dust.
At the BBCH-71 growth stage, 750 and 1500 pg m™ dust concentrations reduced the total dry
weight of both species up to 30 and 48%, respectively. 1500 pug m= dust concentration decreased
both photosynthesis and transpiration rates by approximately 50%.

Keywords: Abiotic stress, climate change, soil erosion, wind.
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Table 1. F values of the effects of the different amounts of dust and harvest times on the fresh and dry weight of Sinapis
arvensis L. and Hordeum spontaneum [K. Koch] Thell.

SAY) Mean
CcVv square Species*Dust  Dust*Harves  Species* Species* -
Trait (%) (residual *Harvest t Harvest Harvest Dust Dust Species
)
To\ﬂigﬁm 3800 9839 37.16” 1236"  101.23" 246085" 67377 o5l pse11”
Total dry ns o = « ns wox -
weight 33.91 947454 0.94 16.23 24 489.4 2.7 56.61 31.93

sl o 1o )d K e 5 dio ) gy prbas 53 () im0 (5 3 gixe pas s dimI i S g 4 FF 5 NS
™ * and ** indicate Non-significant, Significant at 0.05 and 0.01 probability levels, respectively.
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Figure 1: The effect of different dust concentrations (ug m®) on average total fresh weight of Sinapis arvensis L. in four
harvests (BBCH-18 (8 leaves unfolded), BBCH-31 (beginning of stem elongation), BBCH-61 (beginning of flowering),

BBCH-71 (beginning of fruit developing)). The similar letters above the columns indicate that there is no significant
difference at 5% probability level. The bars indicate standard error.
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Figure 2: The effect of different concentration of dust (ug m~) on average total fresh weight of Hordeum spontaneum K.
Koch] Thell. in four harvests (BBCH-18 (8 leaves unfolded), BBCH-31 (beginning of stem elongation), BBCH-61 (beginning
of flowering), BBCH-71 (beginning of fruit developing)). The similar letters above the columns indicate that there is no
significant difference at 5% level. The bars indicate standard error.
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Figure 3. Total dry weight of Sinapis arvensis L. and Hordeum spontaneum [K. Koch] Thell. in four harvest times (BBCH-
18 (8 leaves unfolded), BBCH-31 (beginning of stem elongation), BBCH-61 (beginning of flowering), BBCH-71 (beginning of
fruit developing)). The similar letters above the columns indicate that there is no significant difference at 5% probability

level. The bars

indicate standard error.
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Figure 4: Effect of different dust concentrations (ug m™) on total dry weight of Sinapis arvensis L. and Hordeum
spontaneum [K. Koch] Thell. in four harvest times (BBCH-18 (8 leaves unfolded), BBCH-31 (beginning of stem elongation),
BBCH-61 (beginning of flowering), BBCH-71 (beginning of fruit developing)). The similar letters above the columns indicate
that there is no significant difference at 5% probability level. The bars indicate standard error.
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Table 2. F value of the effects of the different amounts of dust and harvest times on the photosynthesis, transpiration and
leaf temperature of Sinapis arvensis L. and Hordeum spontaneum K. Koch| Thell.

\ SV Mean

CcVv square Species*Dust ~ Dust*Harves  Species* Species* Specie

Trait (%) (residual *Harvest t Harvest Harvest Dust Dust S

)
Photosynthesis 42.7 11.84 1.9™ 417" 1.02" 1.98"™ 0.8™ 11977  0.23™
Transpiration 41.00 145 1.79™ 2.87™ 3.68™ 11.73™ 0.05™ 5.6" 0.76™
Leaf 9.04 059 0.02" 0.14" 0.81"™ 10.7 0.1™ 03 798
temperature

Ao do)d K a5 Juoyd g e 53 ()0 e (5 I3 sixe pis saiBI LI LS g 4 K 5 NS
™, * and ** indicate Non-significant, Significant at 0.05 and 0.01 probability levels, respectively.
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Figure 5: Effect of different dust concentrations (ug m~) on photosynthesis rate of Sinapis arvensis L. and Hordeum
spontaneum [K. Koch] Thell. The similar letters above the columns indicate that there is no significant difference at 5%
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probability level. The bars indicate standard error.

_ 31

&

S

é 25 1 f

: I

2 2 1 b

w

o I b
R I ]
N 9

I3 J.
>? 11

E

5

] 0.5 1

=

o

§ 0 T T T T T 1
e 0 750 1500

Dust (ug m-3)

s 0L g GV S il By o 10)392 9 (ing J2,5 (5585 (Sl 1 3,5 51y cilideo pyalile W1 - JSLS
il oo Jlre (glad 0RO LS Wrdlne Al o0 Mo yd gy gehw 3 I3 dre SIS

Figure 6. Effect of different dust concentrations (ug m™) on the average of Sinapis arvensis L. and Hordeum spontaneum [K.
Koch] Thell. transpiration. The similar letters above the columns indicate that there is no significant difference at 5%
probability level. The bars indicate standard error
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Figure 7. Sinapis arvensis L. and Hordeum spontaneum [K. Koch] Thell. leaf temperature. The similar letters above the
columns indicate that there is no significant difference at 5% probability level. The bars indicate standard error.
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